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(57) Abstract; A suction valve for reciprocating compressor includes a fixation part, which receives a driving force of a reciprocating 
motor, and is fixed-combined to the front end surface of a piston performing linear reciprocal movement in the cylinder, a switching 
part for switching a hoiJow channel formed to penetrate the piston having a certain area, and a plurality of arms for connecting the 
switching part and the fixation part to make the switching unit behave in a certain displacement section having the fixation part as 
a Bxed point Receiving driving force of the reciprocating motor, the piston is bent and straighten by the pressure difference, and 
stress is distributed evenly in the above process, and minimizing bulking phenomenon to prevent damage of a switching part Also, 
the responsiveness of the valve can be improved. 
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SUCTION VALVE FOR RECIPROCATING COMPRESSOR 

TEC H N IC AL FI EL D 

The present invention relates to a suction valve of a reciprocating 
5 compressor and particularly, to a suction valve of a reciprocating compressor, 
capable of evenly distributing a stress which is generated in the process of 
opening and closing a gas flow path in which gas flows without being 
concentrated in a location and improving responsiveness. 

10 BACKGROUND ART 

Generally,* a compressor is a device for compressing fluid. The 
compressor is divided into a rotary compressor, a scroll compressor and a 
reciprocating compressor according to compressing methods. 

The reciprocating compressor includes a motor unit for generating a 
15 linear reciprocating driving force and a compression unit for receiving the 
driving force of the motor unit and compressing gas. 

In the reciprocating compressor, as a current is applied to the motor 
unit, the linear reciprocating driving force generated at the motor unit is 
transmitted to the compression unit, thereby sucking, compressing, and 
20 discharging refrigerant in the compression unit. 

Figure 1 is a view illustrating one example of the compression unit of 
the reciprocating compressor. As shown in Figure 1 , the compression unit of 
the reciprocating compressor includes a cylinder 10 provided with a through 
hole 1 1 therein which makes a compression space P therein; a piston 20 
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inserted to the through hole 1 1 of the cylinder 10 for a linear movement and 
provided with a hollow channel F therein; and a discharge valve assembly 30 
engaged to an end portion of the cylinder 10 for covering the through hole 1 1 . 
The piston 20 includes a head portion at one side of a body portion 21 
5 having a predetermined length, and a connecting portion 23 connected to the 
motor unit at the other side of the body portion 21 . 

Also, the piston 20 is provided with a hollow channel F formed to 
penetrate the piston 20 for making the refrigerant flow, and the hollow channel 
F includes a gas passage 24 having a predetermined depth at a center of the 
10 body portion 21 and a suction hole 25 penetrating the head portion 22 to be 
connected to the gas passage 24. 

Also, a suction valve 40 is mounted at a front end surface S of the 
piston head portion 22 for controlling the refrigerant flowing to the hollow 
channel F by opening and closing the suction hole 25. 
15 The discharge valve assembly 30 includes a discharge cover 31 

engaged to cover an end portion of the cylinder 10, a discharge valve 32 
inserted in the discharge cover for opening and closing a compression space 
P formed by the piston 20 and a through hole of the cylinder 10, and a valve 
spring 33 forelastically supporting the discharge valve 32. 
20 In the compression unit of the reciprocating compressor, a linear 

driving force of the motor unit is transmitted to the piston 20, so that the piston 
20 has a linear reciprocation in the cylinder 10. 

In said process, as shown in Figure 2, if the piston 20 moves towards 
a lower dead point a, the discharge valve 32 is in contact to the end portion 
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of the cylinder 10 by a pressure difference to close the compression space 
P, and the suction valve 40 engaged to the piston 20 is bent to open the 
suction hole 25. According to this, refrigerant flows through the hollow channel 
F of the piston 20 and is sucked to the compression space P of the cylinder 
5 10. 

Then, if the piston 20 moves from the lower dead point a to an upper 
dead point b, the suction valve 40 is straightened by a pressure difference as 
it was, and compresses the refrigerant sucked in the compression space P 
of the cylinder 10 under a state that the suction hole 25 of the hollow channel 

10 is blocked. Subsequently, if the piston 20 reaches to the upper dead point b, 
the discharge valve 32 is opened, thereby discharging the compressed 
refrigerant. The said process is continuously repeated to compress gas. 

In the meantime, the suction valve 40 mounted to the front end portion 
S of the piston 20 for opening and closing the hollow channel F by repeating 

15 curving and straightening by a pressure difference due to a movement of the 
piston 20 should have an excellent responsiveness of a valve to suck and 
compress the refrigerant, and should minimize a stress concentration to 
prevent damage. 

As an example of the suction valve 40 of the reciprocating compressor 
20 currently being developed, as shown in Figure 3, the suction valve 30 formed 
as a thin circle plate corresponding to the front end portion S of the head 
portion 22 of the piston includes a fixation point 41 formed at the center of the 
circle plate and a cut off C having a predetermined width in the circle plate as 
an opened curved line to bend a part of the circle plate on the basis of the 

3 



WO 02/095233 



PCT/KRO1/00881 



fixation point 41. 

The cut off C of the opened curved line includes an inner circular 
curved line portion makes a circle form to surround the fixation point 41, and 
an outer circular curved line portion 43 prolonged from the inner circular 
5 curved line portion 42 and to be opened outwardly. 

The suction valve is composed of a fixation part 44 corresponding to 
the fixation point 41 side by the inner circular curved line portion 42 and the 
outer circular curved line portion 43, and an open/close part 45 of the opposite 
side of the fixation part 44. 
10 The open/close part 45 has a cantilever shape and a width thereof 

becomes narrower towards an inner end portion of the inner circular curved 
line portion 42. 

Under a state that the open/close part 45 of the suction valve 40 is 
located at an end surface of the piston 20 to block the hollow channel F of the 
15 piston 20, the fixation point 41 thereof is welded to the front end surface S of 
the piston and fixed-engaged to the piston 20. 

The engaged suction valve 40 opens and closed the hollow channel 
F by the open/close part 45 which is bent and straightened under a state that 
the fixation point 41 is fixed by a pressure difference as the piston 20 
20 reciprocates. 

However, in the process that the open/close part 45 is bent and 
straightened, since the open/close part 45 of the suction valve for opening 
and closing the hollow channel F of the piston 20 is formed as a cantilever 
form, as shown in Figure 4, a stress is concentrated to a neck portion of the 
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open/close part 45, that is, an inner end portion of the cut off C for forming the 
open/close part 45. According to this, when the opening and closing 
operations are continuously performed or the open/close part 45 is opened, 
the valve is destroyed. 

5 

TECHNICAL GIST OF THE PRESENT INVENTION 

Therefore, an object of the present invention is to provide a suction 
valve of a reciprocating compressor capable of evenly distributing a stress 
generated in the process of opening and closing a gas flow path in which gas 
10 flows without being concentrated in a location and improving responsiveness. 

DETAILED DESCRIPTION OF THE INVENTION 

In order to achieve the above objects, there is provided a suction valve 
of a reciprocating compressor including a fixation part, which receives a 

15 driving force of a reciprocating motor, and is fixed-combined to the front end 
surface of a piston performing a linear reciprocal movement in the cylinder; 
an open/close part for opening and closing a hollow channel formed to 
penetrate the piston having a certain area, and a plurality of arms for 
connecting the open/close part and the fixation part to make the open/close 

20 part behave in a certain displacement section by having the fixation part as 
a fixed point. 



BRIEF DESCRIPTION QF THE DRAWINGS 

Figure 1 is a cross-sectional view showing a compression unit of a 
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reciprocating compressor. 

Figure 2 is a cross-sectional view showing an operation state of the 
compression unit of the reciprocating compressor; 

Figure 3 is a perspective view showing a suction valve of a 
5 reciprocating compressor which is currently developed; 

Figure 4 is a front view showing a stress distribution state of a suction 
value of the above reciprocating compressor; 

Figure 5 is a cross-sectional view showing a compression unit in which 
the suction valve of a reciprocating compressor in accordance with the 
10 present invention is provided; 

Figure 6 is a perspective view showing the suction valve and a piston 
head portion of the reciprocating compressor in accordance with the present 
invention; 

Figure 7 is a front view showing a modification example of the suction 
15 valve of the reciprocating compressor in accordance with the present 
invention; 

Figure 8 is a front view showing a modification example of the suction 
valve of the reciprocating compressor in accordance with the present 
invention; 

20 Figure 9 is a front view showing a modification example of the suction 

valve of the reciprocating compressor in accordance with the present 
invention; 

Figure 10 is a front view showing a modification example of the suction 
valve of the reciprocating compressor in accordance with the present 
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invention; 

Figure 1 1 is a front view showing a modification example of the suction 
valve of the reciprocating compressor in accordance with the present 
invention; 

5 Figure 12 is a front view respectively showing the other modification 

example of the suction valve of the reciprocating compressor in accordance 
with the present invention; and 

Figure 13 is a front view respectively showing the other modification 
example of the suction valve of the reciprocating compressor in accordance 
1 0 with the present invention . 

MODE FOR CARRYING OUT THE PREFERRED EMBODIMENTS 

The present invention will now be described with reference to 
accompanying drawings. 

15 First, the reciprocating compressor includes a motor unit for generating 

a linear reciprocating driving force, and a compression unit for receiving the 
driving force of the motor unit and compressing gas, wherein the motor unit 
is made of a reciprocating motor. 

Figure 5 is a cross-sectional view showing a compression unit in which 

20 the suction valve of a reciprocating compressor in accordance with the 
present invention is provided. As shown in Figure 5, the compression unit 
includes a cylinder 10 provided with a through hole 1 1 therein, the through 
hole making a compression space P therein; a piston 20 inserted to the 
through hole 11 of the cylinder 10 to have a linear movement and provided 
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with a hollow channel F therein; and a discharge valve assembly 30 engaged 
to an end portion of the cylinder 10 to cover the through hole 1 1 for opening 
and closing the through hole 1 1 . 

The compression space P is formed by the through hole 1 1 , the piston 
5 20, and the discharge valve assembly 30 of the cylinder. 

The piston 20 includes a head portion at one side of a body portion 21 
having a predetermined length, and a connecting portion 23 connected to the 
motor unit at the other side of the body portion 21. 

Also, the piston 20 is provided with a hollow channel F penetrating the 
10 piston 20 for making the refrigerant flow, and the hollow channel F includes 
a gas passage 26 having a predetermined depth at a center of the body 
portion 21 and a suction hole 27 penetrating the head portion 22 to be 
connected to the gas passage 26. 

Also, a suction valve 50 of a thin plate is mounted at a front end 
15 surface S of the piston head portion 22 for opening and closing the suction 
hole 27 of the hollow channel F. 

The discharge valve 50, as shown in Figure 6, a fixation part 51 having 
a predetermined area and engaged to a front end portion S of the piston; a 
open/close part 52 having a predetermined area and penetrating the piston 
20 20 for opening and closing the hollow channel; and a plurality of arms 53 and 
54 for connecting the open/close part 52 and the fixation part 51 and making 
the open/close part 52 move in a predetermined displacement section by 
having the fixation part 51 as a fixation point 

The arms 53 and 54 are formed symmetrically on the basis of a 
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connection line between a center of the fixation part 51 and a center of the 
open/close part 52. 

That is, the fixation part 51 having a circular area is formed, and the 
first and second arms 53 and 54 having a circular arc shape having a 
5 predetermined width and length are respectively prolonged towards both 
sides of the fixation part 51, then, the open/close part 52 having a 
predetermined area is formed. 

A width of the first and second arms 53 and 54 can be formed 
uniformly or differently. That is, the width of the first and second arms can be 
l o wide towards the open/close part 52 or narrow. 

The fixation part 51 , the first and second arms 53 and 54, and an outer 
surface of the open/close part 52 make a circular shape, and an outer 
diameter of the circular shape is smaller than that of the front end surface of 
the piston 20. 

15 Also, the fixation part 51, the first and second arms 53 and 54, and an 

inner surface of the open/close part 52 make a close space. The fixation part 
51 is engaged to the front end portion S of the piston 20 by bolting or welding. 

The open/close part 52 and the plurality of arms 53 and 54, as shown 
in Figure 7, are formed to have an initial displacement by being bent from the 

20 front end portion S of the piston 20 to a front end portion of the cylinder 10 
with a predetermined amount 

The fixation part 51 of the suction valve 50 engaged to the front end 
portion S of the piston 20 is preferably engaged by being located to a center 
of the front end portion S of the piston 20. 
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The suction holes27 formed at the head portion of the piston 20 are 
plural, and the open/close part 52 of the suction valve 50 is formed to have 
an area to block the plurality of suction holes 27. 

That is, the hollow channel F includes the gas passage 26 formed at 
5 the body portion of the piston, and the plurality of suction holes 27 penetrating 
the head portion 22 of the piston 20. Three suction holes 27 are shown in the 
drawings. 

Also, as shown in Figure 8, an edge of the suction hole 27 is preferably 
fillet (C) by rounding. As an example of its modification, the edge of the 
10 suction hole 27 can be chamfered as a straight line. 

A modification example of the fixation part 51, as shown in Figure 9, 
includes a fixation surface 51a having a predetermined area and fixed by 
bolting or welding, and a protruded portion 51b extended from the fixation 
surface 51a with a predetermined area and located at a space formed by the 
1 5 plurality of arms 53 and 54 

A modification example of the open/close part 52, as shown in Figure 
10, includes a cutting portion D cut off at an outer portion of the suction valve 
according to a shape of the suction hole 27 of the hollow channel F formed 
at the front end surface S of the piston 20. 
20 Another modification of the open/close part 52, as shown in Figure 1 1 , 

includes a cutting portion D cut off at an inner portion of the suction valve 
according to a shape of the suction hole 27 of the hollow channel F formed 
at the front end surface S of the piston 20. 

As another embodiment of the present invention, as shown in Figure 

10 
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12, the suction valve includes a fixation part 51 engaged to the front end 
portion S of the piston 20; a open/close part 52 having a predetermined area 
for opening and closing a hollow channel F penetrating the piston 20; and four 
arms 53 for connecting the open/close part 52 and the fixation part 51 and 

5 making the open/close part 52 move in a predetermined displacement section 
by having the fixation part 51 as a fixation point. 

As another embodiment of the present invention, as shown in Figure 

13, the suction valve includes two open/close parts 52 and 52' located at the 
front end portion S of the piston 20 provided with two gas suction holes 27 for 

10 opening the two suction holes 27; and two arms 53 and 54 for connecting the 
fixation part 51 engaged to the front end portion S of the piston 20 and the two 
open/close parts 52 respectively. 

An unexplained code 30 denotes a discharge valve assembly, 31 
denotes a discharge cover, 32 denotes a discharge valve, and 33 denotes a 
15 valve spring. 

Hereinafter, operations and effects of the suction valve of a 
reciprocating compressor in accordance with the present invention will be 
explained. 

First, if the piston 20 receives a driving force of the motor unit and 
20 reciprocates linearly in the cylinder 10, the suction valve 5 engaged to an end 
portion of the piston 20 is bent and straightened repeatedly by a pressure 
difference. According to this, refrigerant is sucked, compressed, and 
discharged repeatedly through the hollow channel F of the piston 20, that is, 
the gas passage 26 and the suction hole 27. 
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In said process, in case that the suction valve 50 opens the suction 27 
of the hollow channel F formed at the front end portion S of the piston 20 by 
a pressure difference, the plurality of arms 53 and 54 and the open/close part 
52 are bent by being fixed by the fixation part 51 of the suction valve 50, 
5 thereby opening the suction hole 27. 

Also, in case that the suction valve 50 closes the suction 27 of the 

i 

hollow channel F formed at the front end portion S of the piston 20 by a 
pressure difference, the plurality of arms 53 and 54 and the open/close part 

52 are straightened by being fixed by the fixation part 51 of the suction valve 
10 50, thereby closing the suction hole 27. 

In the meantime, as the plurality of arms 53 and 54 having a cantilever 
shape are bent and straightened under a state that the suction valve 50 is 
fixed by the fixation part 51, a stress occurs. At this time, the stress is 
distributed to the plurality of arms 53 and 54 evenly, so that the stress is not 
15 excessively concentrated to one conventional arm. Also, the plurality of arms 

53 and 54 are formed symmetrically, thereby distributing the stress more 
evenly. 

Also, since the open/close part 52 of the suction valve 50 and the 
plurality of arms 53 and 54 have a predetermined displacement with the end 
20 portion surface S of the piston 20, the suction hole 27 is opened and closed 
more smoothly. That is, responsiveness of the valve is improved. 

Also, since the fixation part 51 of the suction valve 50 provided with the 
fixation surface 51a and the protruded portion 51b reduces the inner space, 
a dead volume of the compression space is reduced, thereby enhancing a 
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compression performance. 

Also, the suction holes 27 of the piston 20 opened and closed by the 
suction valve 50 are plural, a bulking phenomenon is prevented, thereby 
preventing damage of the valve. 
5 The bulking is a phenomenon that the open/close part 52 of the suction 

valve 50 is sucked to an inner side of the piston by the suction hole 27 of the 
piston 20 when a great pressure is added to the suction valve 50 as the piston 
20 reaches to the upper dead point in a process of the compression. 

Also, since the suction holes 27 are formed with a plurality of small 
10 holes, an amount that the suction valve 50 is modified by a pressure is less 
than when the suction holes 27 are formed with one large hole, thereby 
preventing damage of the suction valve 50. 

Besides, since the edge of the suction holes 27 is chamfered, the 
suction valve 50 is prevented from being damaged by the edge of the suction 
15 holes 27 at the time of the bulking phenomenon. 

Also, since the open/close part 52 of the suction valve is cut off at an 
outer portion thereof according to a shape of the suction holes 27, a gap is 
obtained at the compression space P of the cylinder, that is, between the 
inner circumference surface of the cylinder through hole and the open/close 
20 part 52 of the suction valve 50. According to this, refrigerant is smoothly 
sucked to the compression space P even in case that the valve is opened, 
thereby increasing a suction amount of the refrigerant. 

IN DUST RIAL A PPLICA BI L IT Y 
As so far described, the suction valve of the reciprocating compressor 

13 
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of the present invention is bent and straightened by a pressure difference as 
the piston receives a driving force of the reciprocating motor and linearly 
reciprocates in the cylinder, thereby sucking refrigerant gas. In said process, 
a stress generated at the valve is evenly distributed and the bulking 
5 phenomenon is minimized, so that a damage is prevented to enhance 
reliability. Also, responsiveness of the valve becomes excellent and the 
refrigerant is smoothly sucked to the compression space of the cylinder, 
thereby enhancing a compression performance of the refrigerant. 



14 
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CL AI MS 

1 . A suction valve for reciprocating compressor, comprising: 

a fixation part which receives a driving force of a reciprocating motor and 
5 is engaged to a front end surface of a piston performing a linear reciprocation in 
the cylinder; 

an open/close part having a predetermined area for opening and closing 
a hollow channel formed to penetrate the piston; and 

a plurality of arms for connecting the open/close part and the fixation part 
10 and making the open/close part move in a certain displacement section by having 
the fixation part as a fixed point, in which a stress generated by a movement of 
the open/close part is distributed to the plurality of arms. 

2. The valve of claim 1 , wherein the arms are composed of two. 

15 

3. The valve of claim 2, wherein the two arms are symmetrical to each 

" other on the basis of a connection line which connects a center of the fixation part 
and a center of the open/ciose part. 

20 4. The valve of claim 1, wherein the fixation part include: 

a fixation surface having a predetermined area and fixed by bolting or 
welding; and 

a protruded portion 51b extended from the fixation surface 51a with a 
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predetermined area and located at a space formed by the plurality of arms. 

5. The valve of claim 1 , wherein the suction holes formed at a front end 
portion of the piston for forming a part of the hollow channel and opened and 

5 closed by the open/close part are pluraL 

6. The valve of claim 5, wherein an edge of the suction hole is filleted 
by a rounding or chamfered by a straight line. 

10 7. The valve of claim 1, wherein the open/close part is cut off at an 

outer portion according to a shape of the suction hole of the hollow channel 
formed at the front end portion of the piston, 

8. The valve of claim 1 , wherein an outer diameter formed by the 
15 open/close part, the fixation part, and the arms is smaller than that of the front end 
portion of the piston. 

9. The valve of claim 1 , wherein the open/close part and the 
plurality of arms are formed to have an initial displacement by being bent from the 
20 front end portion of the piston to a front end portion of the cylinder with a 
predetermined amount. 

10. The valve of claim 1 , wherein the fixation part is located at a center 
of the front end portion of the piston. 



16 
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11. A suction valve of a reciprocating compressor, in the reciprocating 
compressor attached to an upper surface of a piston which reciprocates by a 

reciprocating motor for controlling gas sucked through a hollow channel in the 

« 

piston, the suction valve comprising: 

a piston having a plurality of gas suction holes; 

at least one open/close part fixed to an upper end portion of the piston for 
corresponding to the gas suction holes; 

a fixation part engaged to the piston; and 

one or plural arms for connecting the one or plural open/close parts to the 
fixation part. 



17 
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